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In the recent years the degradation of various harmful organic compounds using a 
photocatalyst, particularly Ti02, has attracted much attention as a promising method for water and 
air purification. Researchers have found that Ti02 in immobilized form is more effective for both 
water and air purification as the difficulty in recovering Ti02 powder from treated water is a 
m吋orobstacle. Titanium dioxide in immobilized form can be prepared by several physical and 
chemical techniques. In comparison to the conventional wet processes, the physical technique 
such as, reactive magne仕onspu抗erdeposition is more promising techniques for the large scale 
uniform coatings at low substrate temperature to produce high quality film with strong adhesion 
to substrate. For our pu印oseof research, sputtering technique has been chosen for the preparation 
of Ti02 thin films. For the optimization of photocatalytic activity of Ti02, the basic understanding 
of the effect of different sputtering parameters on film property is required to be studied. 
Therefore two set of samples were prepared in different spu抗eringpressures and different Ar to 
02 gas ratios to optimize the photocatalytic efficiency. The photocatalytic activity was evaluated 
by the measurement of decomposition of methanol under UV-visible irradiation by FTIR 
spectroscopy. The structure of the Ti02 films, prepared with various GR, varied from amorphous 
to different crystalline phases. Similarly sputtering pressure variation induced change of 
crystalline phase and crystallinity of Ti02 films. The crystallinity improved greatly with 
decreasing spu抗eringpressure. The as-deposited Ti02 films successfully photocatalyzed methanol 
to C02 and H20. The decomposition efficiency of Ti02 films increased with increasing sputtering 
pressure. 
Although Titania (Ti02) is a well-known efficient photocatalyst, however, so far most 
applications are limited to UV-light irradiation, because the light absorption edge of pure Titania 
is less than 3 80 nm. Therefore there is a huge necessity to modi今 Ti02,so that it can be 
photo-catalytically active in the visible light. Among the few established techniques, using a 
second semiconductor of lower band-gap as a sensitizer to Ti02 is a very effective method not 
only to utilize the larger portion of solar energy but also to efficiently separate the photo 
generated electrons and holes. CdS thin films were deposited on glass substrate by ammonia企ee
chemical bath deposition technique. After deposition of CdS, the samples were annealed in 400°C 
in the vacuum of 2 x 10-4Pa for 10 min. On the top of CdS layers Ti02 thin films were deposited 
by de magnetron sputtering technique with using a mask to leave certain amount of exposed CdS 
surface. Different samples were prepared with various thiouria concentrations for the preparation 
of CdS layer on glass and ITO substrate with different percentage of exposed CdS surface. The 
CdS thin film prepared by ammonia free recipe shows highly oriented crystallographic structure. 
The optical property of the CdS/Ti02 thin film exhibits substantial red shift compared to bare 
Ti02 thin film. CdS with Thiouria of 0.03 M concentration shows the maximum shi立 of
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absorption edge to around 550 run. The photocatalytic activity was measured by decomposition of 
Methanol separately in UV-Vis and visible light. It has been observed that the samples prepared 
with CdS-as deposited layer doesn’t show better photocatalytic activity than bare Ti02 thin film. 
But annealing of CdS layer in vacuum, induced dramatic improvement in photocatalytic activity 
of CdS-Ti02 bi layered thin film. The variation of photocatalytic activity with different Cd:S 
ratios has also been observed. The best photocatalytic activity has been observed for the 
CdS-Ti02 thin film sample, prepared on ITO substrate. The result is attributed to the 
crystallographic structure, microstructure of CdS layer and its different exposed area ratio to Ti02・
Doping of transition metal in Ti02 is an another effective method to modiぢtheoptical 
absorption edge by creating local energy levels within the band gap of the photocatalyst, with 
corresponding absorption bands lying in the visible spectral range. In case of metal doped Ti02, 
the optical properties and photocatalytic efficiency largely depend upon the preparation technique. 
In this research period, Cr doped Ti02 thin film samples were prepared on glass substrate by DC 
reactive magnetron sputtering using Cr chips on Ti target. The sputtering gas pressure was varied 
from 0.1 Pa to 0.8 Pa while Ar : 02 gas ratio was maintained at 8:2. The structural property 
revealed by XRD measurement shows good crystalline anatase phase. The optical property 
shows substantial increase of optical absorption edge with the increase of sputtering gas pressure. 
XRD data as well as the optical property indicate the enhancement of Cr incorporation with 
increase of spu抗eringgas pressure. The band gap energy was found to decrease from 3.3 to 2.8 eV 
for the increase of Cr doping concentrations. The photocatalytic activity of Cr-Ti02 thin films was 
determined by decomposition of methanol in both UV-Vis and visible light for different Cr 
concentrations. The result is interpreted by the two competitive roles of Cr3+ as photogenerated 
hole四trapperand as electron-hole recombination center. 
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